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Experimental Section
Zinc chloride (≥97%) and sodium chloride were purchased from Sigma-Aldrich. All other chemicals were analytical grade and commercially available from Shanghai Chemical Reagent Co. Ltd and were used without further purification. Synthesis of PZ-derived carbon monolith. In a typical synthesis of PZ-6-800, 6 g of zinc chloride (ZnCl2), and 0.941 g phenol were successively dissolved in 1.5 mL of formaldehyde to yield a white viscous sol. To avoid the drastic heat release, phenol is supposed to dissolve in an ice bath. After that, the sol was sealed in a 50 mL Teflon-lined autoclave and heated at 160 ºC for 8 h. The obtained black monolith (PZ-6) was dried in vacuum at 100 ºC and then heated under flowing nitrogen atmosphere at 800 ºC (heating rate: 2.5 ºC min -1 ) for 1 h. The carbon aerogel was purified in 1 M HCl for 24 hours to etch residual ZnO, then filtered and dried in vacuum. The washing procedure was repeated twice for throughly removing ZnO.
To simplify the procedure, carbothermal reduction was adopted to remove the zinc. The black PZ-6 monolith was directly heated at 900 ºC (heating rate: 2.5 ºC min -1 ) for 2 h under nitrogen to get PZ-6-900. Synthesis of PS-3-800. The synthesis of PS-3-800 is similar to PZ-6-800, only replacing ZnCl2 with 3 g NaCl. Synthesis of pure PF carbon monolith. Phenol (0.941g) was dissolved in formaldehyde (1.5ml), then sealed in a 50 mL Teflon-lined autoclave and heated at 160 ºC for 8 h. the obtained dense monolith was washed with water to remove the unreacted monomers on the surface. After drying in vacuum, the yellow PF monolith was heated at 800 ºC (heating rate: 2.5 ºC min -1 ) for 1 h under nitrogen. Synthesis of PF/ZnCl2-800. The yellow PF monolith was ball-milled to yellow powders and thoroughly mixed with 6g ZnCl2 with mortar. The mixture was heated at 800 ºC (heating rate: 2.5 ºC min -1 ) for 1 h under nitrogen. The carbon powder was washed with HCl as the above procedure. Synthesis of WPZ-6-800. The black PZ-6 monolith was grinded into powders and thoroughly washed with HCl as above procedure. After filtered and dried in vacuum, the WPZ-6 powders were heated at 800 ºC (heating rate: 2.5 ºC min -1 ) for 1 h under nitrogen.
Characterization. SEM was performed with a field emission scanning electron microanalyzer (Zeiss Supra 40). TEM was performed on H-7650 (Hitachi, Japan) operated at an acceleration voltage of 100 kV.
13
C Solid State NMR spectroscopy was recorded on a Bruker AV400 NMR spectrometer (400 MHz). FT-IR spectroscopy was measured on a Bruker Vector 22 Fourier transform infrared spectrometer using the KBr disk method. XRD patterns were obtained with a Philips X'Pert Pro Super X-ray diffractometer equipped with graphite monochromatized Cu Kα radiation (λ=1.54178 Å). N2 adsorption/desorption isotherms were recorded on an ASAP 2020 accelerated surface area and porosimetry instrument (Micromeritics). The pore size distribution was calculated from the adsorption branch of the isotherms using the non-local density functional theory. Elemental analysis for C and O were performed on a VarioELIII elemental analyzer. X-ray photoelectron spectra (XPS) were determined by an X-ray photoelectron spectrometer (Thermo ESCALAB 250) with an excitation source of Al Kα radiation (1486.6 eV). For inductively coupled plasma mass spectroscopy (ICPMS) measurement, 10 mg carbon powders were added into 10 mL HNO3 and sealed in a 20 mL Teflon-lined autoclave and heated at 80 ºC for 24 h. The liquid was diluted with water and tested the concentration of zinc by Optima 7300 DV. Organic solvent absorption. PZ-6-900 aerogels were put in organic solvent, stayed for over 30 seconds to saturation. The weight of aerogel was recorded before and after sorption for calculating the weight gain. A recyclability test was performed on ethanol and n-hexane. The organic molecular was extracted in vacuum to simulate the heat treatment. The weight was recorded before and after heat treatment for every cycle. This process was repeated 20 times to demonstrate the feasibility and completeness of the aerogel. Electrochemical measurements. To prepare the carbon working electrodes, active carbon material (PZ-6-800), Super P carbon black, and poly-(vinyl difluoride) dissolved in N-methyl-pyrrolidone were mixed at a weight ratio of 80:10:10 to form a slurry. The slurry was then pasted on a copper foil (Goodfellow), dried at 80 ºC overnight, and cut into slices. After that, Swagelok-type Li half-cell was assembled with the as-prepared carbon electrodes in an argon-filled glovebox. A carbonate electrolyte consisting of 1 M LiPF6 in ethylene carbonate / dimethyl carbonate (1:1 in wt-%) (Zhangjiagang Guotai Huarong New Chemical Materials Co., Ltd.) was used. Table S1 . The surface area, pore volume and elemental composition (XPS) of PZ-6, WPZ-6, WPZ-6-800 and PZ-6-900. 
